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101^084329 



^ <^^}: 2004/2/17 



S. 7^ 'U:^^^ ^.-^^ (endothelial nitric oxide 

synthase; ecNOS)^ RT-PCRS ^^tb ^^q-olrf. GAPDH^ S.^ tB2:^^^ aV^^ 

^rV(R-G: -^AHl lo^ ijzj- ^#1- ?^Bl$, R-A: ^^Hl 2^ ajz^-^ Jl4i^^ ^#1- ^^1^. 



E: l7-p<Hl^H5l-T=1*(estradiol) *-R-?, E vs S-S, p<0.05«^lA-1 -fr^^^ 



£ 8^ ^ ^t^oil 3^^^S. %^i^7l TRAP 'g'^ ^ 

^ 3iiz| ^#1: ^2]^, R-A: ^AHl 2^ ^ijzl-^ S.^^n ^#1" R-P^ ^^Hl 3^ ^ 

S:4ilr^ ^'#1:* ^-B-^ 2:^^* ^1^1^, E: 17-p «=>11ii^HBl-i^*(estradiol) 
S-S: tfl:^ ^i^^ ^21^). 
:£ 9^ ^ ^^'^l ^41^* TRAP ^^*V 



R 



^-B-^ -^^^ S^^l- ^2^^. S-S: tfl^ ^^^^ ^^515-. E: 17-p<^l^^S2l-xq-i:(estradiol) ^ 



S. 10^ -S- ^2^- ^^^b \+4i7> M-B^-^ ZL^^o] 

51 jLdt^^ S-S: ifl^ ^^^^ 



63-8 




10i^H84329 



^ ^7]-: 2004/2/17 



11 



& ^#1:^ ^^7> ^ 



Dpd(Deoxypyridinoline)^ #^^^1 W ^^^^^ ^^^^1* ^^tb ^ 



ol 4(Y=-0. 1128X+1.6102, R=0.9902) . 



S. 12^ ^ ^#1:^ ^^'^^l >i^7> ^ Dpd 



S. 13^ ^ ^^5^ 3IJZI- ^#1:^ ^^<81 \1:4^V ^^^^^^ €^ 

o^^. R-P: -^AHl 3^ J-^^^fl ^-fi-tt ^^i* S-S: 

£ 14^ ^ ^^^^ Dpd ^7> ^>I1JL^* til^ltb :3.2flHom (E: 17- P ^^^e^- 

^o^^, r-G: ^aHI 3|z^ ^#1- ^o^^. S-S: tfl^ ^^.^-^ ^<:^^. R-P: ^^Hl 



^# t+El-^ ZI2DSo14(E: "Hl^S^l-rl^ R-A: -€^1^1 221 3ilzl-2l 
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10ll^V4329 



^ «^;^V: 2004/2/17 



H 16a^ ^ ^^-^ ^^^^ "^^^ ^^^> ^^-^ ^^1^^^ ^ 



H 16bfe ^ ^^^^ ^=^^> 

0^5, S-S: tfl:^ ^^^^ *: P<0.05«=11>H -B-^^^ *V«^l7V Si-g-). 



£ 17a^ ^ ^^^^ ^^^> m^l^^^ 

AV;5lolr^(Bfl^ X16. A: , B: i^S^ 1(7>^ ^#*). C: tflS^ 

£ 17b^ ^ ^^^^ ^^^^ ^^^> ^^"^ 



o^^, S-S: tj):^ ^^1^^ ^^5, *• P<0.05«fl>«'i -^^^"^l ^M^V ^^)- 
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10:^HB4329 



^ ^7^: 2004/2/17 



lO^^l M-Bl-M-^ ^^^S. ^"i. ^. 1:^^, -f^^, -i-^. -l-^^^. ^^^^ 

S.^ ##^(total bone 1.333)01 :9-4.*>^ ^r^-^^-l ^^-S^^ ^^'^^ 

(cortical bone)^ ^<=>1 ^^^^ ^^(cavity)^! -^^^^ S^7> ^-VT^^i 



<2S> ^ 



efloflfe ois]*!: 73^71 <^n ^ ^m* ^*H, m^"^. ^]^^ns.o]:E.n 

igol 7>^ Jl^il-:^^ ^^^^ ^^M. ^71^ ^1:^ ^71 ^^^V^ ^ 



^1 



63-11 




10^^HB4329 



^ 2004/2/17 



<?v^*Vui s.^^'^ 7fl^<>l slcl-. 



:6> ^^611^ 9^=1:^ ^<^« t^l^lS ^7liq- -f^-§-<:>l ^SL <^1>-BS.^^ tfl^m ^ ^ 

.HS-:ffl tfl:Sll ^^S. ^^^] ^ui safe ^ ^W7> tfl^ ^ofl ^-B-5l<H ^fe 



•^1 



-B-AH><^ ^<='ll^i J£fe = S.^^^ "^^^ ^^-^^fl =^ 

^^c^, S-tb JlS^ tflj^ll^i^ (hormone replacement therapy)^ tfj^i^ 4^ 

(daidzein) , ;^H:it11<a(geni stein). is2.i,i^l^(formononetin), ^]^^}'d A (biochanin A) 
<^l^«eJ-^(isoflanone);^l ^^l^iHl:(coumestrol) ^pll^i^Ccoumestan):^ 

^^1:, ^Bfll:^^(enterolactone) el^Vt (lignan):^! ^^1: ^ €^m^* 

(enterodiol) all ^( phenol):^! s^^l- ^'^'l 



<27> tfl^i?!^-.^ ;^l348148^ollfe ^1: <^1^HS^^ X^*>ul ^ ^1 

^ ^-n-€ #1 7ll^ SL3f7> JLjI^ ^i^CKim C. S. et al . , Korean 

J. FoodScL TechnoL, 34(4), 710- 718 . 2002). SE^>. cfl^ ^-^^ 7l|^ jL3il-7> 

^. tfltt^tm^m^yq, 6(1). 11-17. 1999). 
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10^^HB4329 



^ ^;^>: 2004/2/17 



> t!:^. si\z^iSopAorae Fructus)-^ sj^i^H^C^^: Sophora japonica Linne)^ 



42^- ^d^* ^-^^^ -^^^ 5a^. 

A^t-^ 496- 509, 1998). S.t^, tfltb^^^^ 4380865X<^1^ <=^1^^HS^^ 

^sEj ^ S-s^fe ^tq-(Yook C. S. et al., K. H. Pharma. 

ScL, 17. 75-87, 1989). 

3i> ^^14^51 ^x'B^ ilz^-^ ^'S-^^ ^-§- ^ ^4-<^l 'y:^^ Sl^^. ^1^. ^^^^ 

ItS, 496 -509, 1998). 

<32> ^^M-^fe =L ^-g-^ 7>;.1al sa<=>lAi 4 ^^^^ --^n 
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10^^B8432g 



^ «a^>: 2004/2/17 



» #ui^> ^ ^^rj ^#^^1 ^^^^^ ^^^^^ 



M> u:|.5^.A^^ ^ ^r^^ 78^71 <^1^J- 7V^lfe 3i|z^-(5bpAorae 

Fructus) ^t-*^ ;^1^*>^ 

36> ^1^51 tf^ -B-^ ^^^^S. 78\i7l ^«r^ 

-g- e^=^^ S^^l:^ ^l^^Vfe ^'^'l^. 

37> ^ r^.^ 212^ ^^^^^ ^^^^ ^8^71 c^]^^ ^ 7fl^-g- 

-^q^ 2:^^!:* >11^«V^ 



<38> .^-715^1- ^ ^^^*V7l ^BflA-l, ^ 731^7] ^«r^ S 

<39> S:^, ^ ^7] sqzl- ^#1-^ >llS«c}-^-ir ^l^tt^. 



<40> -gl 
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10^^V84329 



^ 2004/2/17 



42> ^ />-i/c^./5)"^ ^311.^41:01 ^^^^^^ '^^^ «V^^^>11 

fe, 32)2^-^ ^^t!r ^i^-fl* 



<45> ^#aH 3)2^4 1:31 til^^ tb^Sl^l S^o.v+, Ji|2l- ^-^ofl 1:^ 3iJll~20«fl(f^ 

1:^ Still ~10«11 (^^71^)3. ^7^ ^ 

* 

<46> ^^<:^1A-1 ^^^>^ ^^1 tiV^^^M ^-^l- ^ 

^t|lAl7l7] ^ ^^fl* ^=Jfl7lS- ^>-^« ^ 
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10^^BB432g 



^ ^;^>: 2004/2/17 



> ^^-ir 20~40mesh^ 3.71^ 3)z| 

^^6,] ^-g-^l: 3«fl~20wfl, tiV^zJ^lTfl^ 5~10BflS. ^7>^31 lOO-lSOTC. w>^^*>7llfe 120 



•61 



rfltil 0.01-1 9b(v/v)* ^Isl^M 4~24Am^t]: ^^^m 



:g^ og ^ ^cj-^^. ^^>^^-^^ ^^'i. ^ ^ ^^1^ 

# :i^(Paget' s disease of bone)^ ^^^^ # tflA>A^ ^^J^ ^ ^^^^^^^ 

*>fe ^ 4^^^* i^^fe £1^^^ '§-'='1 -^^1 ^ "^^^^^ 

^3^1 4S4iSl- ^^'^'l 4^^^S.>^ ^^S«>^ ^^^^ 

(osteoporosis)ol 7>^ tfls-^«=>14. ^V^^^^lfe. ^ <^l-<i- 



63-16 



10: 




4329 



^ <^7!t: 2004/2/17 



i> >8-7l ^ ^^51 3|2^- 73Td7l -^l^^ Sfe 3131)-^ ^O'n vitro) ^ 

^n] vivo) ^-^^ ^^^>^^. 



^ 1 #2:), A>cl£7>^^ IL-1 heta^ ^^1^>^ 

7HJL ^^^^T^C^ 2a, S 2b ^ ^ 3 ^^). ^ ^^^^ ^' 

4a. :£ 4b ^ :£ 5 ^S), -5+^^41^ ^^^^(3^ 6 ^ i 7). i^^^^i^ 1:^* ^ 

5a^^ ^ 8 ^ :£ 9). ^71^:^ 

6. ^A^^ ^ ^v^on ^##01 ;g^6j|s. -f^tb ^^S- ^^^J:^. 



'^m^iS. 10 ^S), Dpd ^7V ^;^1^<:>1 ^^^(i 12-14 ^^) , ^ 
* ^7>Al7m ^ ^^^(^ 15 %S). ^^>7V. ^ 



Si ;^m7V slfe ^^s1 ^ 



^;^l*Vfe 9X-^^ ^ 9X 



oi^cl-CS. 16 ^ £ 17 %2i) 



63-17 




10^^HB4329 



^ ^^V: 2004/2/17 



#4^^. -S-*, *^>^^^^ ^^'S. ^^^^ ^ ^ "^"^^^ ^ 

:g«r(Paget' s disease of bone)3z|- ^ rflA>A^ ^ ^--^^^^^ 

f 



«6> ;g. ^^<>)1 14^ -B-JLt!: l~600mg/day/^l^kg, «>^^*V7fl 



^ l~100mg/day/^l^kgolcV. ^7] -J^^^^ ^S.^ -^^ ^ -1^ ^^^iH. 



9X^ 



63-18 



10 




84329 



^ <^7^: 2004/2/17 



« # ^ 



«> ^71 #^^1. *^-§-^^l. ^^^1. ^^^1. -^^^1 ^ ""^^^^ ^^^^ 



^1^1: 



li^. 4^. ^^1. -^^l^^. ^1^. «^<=»is.#. 

^<^^^ *^>^ ^ *^>^ 



t|lo]H(alendronate) ^ ^gr^'^-MCraloxifene) $14. 



^i^o^ S-^^l-^ 7l^^^ •<5q#( functional food), -^g*"^ (nutritional supplement), 

:?i7j- ^^(health food) §i ^7HKfood additives) 2-^ i^^4. ^7] 

-6-^^ -ilf- S^^l:^ ^ ^a^l'^'fl -S-^l^ ^^^^ IJ-'^'^I 4''<>^ ^1^^ ^ ^4. 



63-19 




10l^H84329 



^ 2004/2/17 



3L^c^ ^V^M-. 4^^. ^^^^ ^ ^-«^}^ ^ ^ ^^^^ 

3)21- ^m^] ^ «=^1«^Jl3i1-7> 9X^JL <^^^:^ ^^l^ ^^^^ ^^1 ^ 



-J— T— O ^ I 



30~50gom-. 



c66> iaV^:al«V>ll^. ^ -B-Jl^^^^^ ^^^^ S^Jl:^ ^^1 . 

J:5q-7V ^S^l ^^*>^ ^^1^ ^^^^ ^ 

30-50^^%. 30-50^^%, €1:^^^ 1~10^^. ^^«-^7>^^-gfl 
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10^V84329 



^ ^;^>: 2004/2/17 



# 0.1~2^^%. ^^H^ixl:^ 0.1-2^^, '^^^^l:^'^ 0.1~2^^%, .^l^^S^:!!^ 
0.1-2^^, C 0.1~2^^%. ^^<^1^ 0.1-2^^. SH>i<14^#l:^-^ 0.1~2 

c^msl-:*!! (Amylase), HS-Bllo>:^KProtease) . €l-2l->«(Cellulase). Bl3|.o>;^KLipase) 
^^o}y^] 5.^ ^^1: 0.1-2^'^%. «m^J D3 0.1-0.3^^% ^ ^-BfloV^xv p>zLvi1# 
0.1-2^^%^. ol^<H^ 



^ '^^^<^1 ^i^^ ^>::i^il#. <=>V^. .-ir^x. -a-^^. ^^Iw^ ^^«>7ll 

^^^<^ ^ ^^^^^ -^^1 ^^^^^ ^^€^5. 30- 50^^% 

^ ^ 4^ ^4. 

<69> 1-10^^^ ^ 



<71> 
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10i^H84329 



^ ^;^>: 2004/2/17 



44 0.1~2^^V^ ^7}^o_s.^ ^ ^#1-^ «=41«<3- ^ 7B 



2> ^S^iH'SiS^*!- ^^^^^^^ €-B.^*=>l^^ ^-n-^V^ ^ 



^ ^^^xi-^^. -^^^^-i-. ^^^1 ^#^4^#^^-s- 



0.1~2^^%5^ ^^0_s. ^7V^O.S^ ^-.7> #^3^£^ tbtq-. ^71 7lS. 

=74> tiiBi-^a «1B^.^J D3^ ^4^* ^^*>^ "^^^ ^ ^^"^^ ^^^^"^^ 



>a-7l C ^ D3* 0.1-2^^ ^ 0.1-0.3^^%^ ^7>^^S.>iS 



7> ^ ^ Si 



<76> oVig5l.;^UAmylase), HS.BfloV;*lKProtease). €1-51-^1 (Cellulase). (Lipase) ^ ^b)- 



63-22 




10^^B84329 



^ ^;^V: 2004/2/17 



77> ^Bilov^^i p>iit|l#^ ^si=V^3zf ^^€^3. ^^<^ ^^j^s. 

o;^t:^. ^ ^T^o^ ^>^^#<^1 ^71 ^^^l<iV^'a: T^-VZLvi]^^ 0.1~2^^» ^7HH ^ 



<80 <'gA]c4| 1> 



<81> 311 Zh ^#1-^ Al 



<82> 3i)z^-(;*fl^^ ^^A>, 20kg* ^=^7l* c>l^:S>c^ aOmeshfil 37lS. ^^*>5I^. 

^71 ^-§-^* ^7V*V<^ lOtifl^ ^(§^l::*-g-^=9:l) 100r<Hl^i 4^1^ 

7}<^%}^€^, O. ^ 50rs ^z^-^m lOOmesh^ <^3i}-i» ^\-%r^}'=^ ^ ^^1 

200mesh <=^5il.iS. <=i4^<^ >ll7l*>:51 «:^3j.o^* ^7] ^^^-^* ^^71* 

63-23 



10 




84329 



^ '^^y. 2004/2/17 



53>' <'^Alc4| 2> 



>a-7l ^^]^] 1^ ^^^^ ^1^^ "^"^^^ "^"^'"^^^ 

0.5%(v/v)^ ^S7> Si£^ oV^e|-o>;^l» ^7^0^ 50lC<^l^i 16^]^ ^^J: ^^«J:-§"i: ^^^"^ 

CJ.. ^3-71 til:-§---«^ ^^711- ol-§-«>C^ 1/5S1 ^3Jl7> Sl£^ Jl:^^^^^ 
4^ ^-^cll Al-g-^V^tq-. 



<86> <^A]£^] 3> 

<87> SiZh t^-^•5V^ ^Aj^oj 



>^7l 2o11a^ ;^lstb ^^^^ ^"^^^^ ^1^^>^^. 

^71 ^A1<^1 2^ J:^^^ 235g. 200g(ifl^^^. ^ 

7l£). €1-^^^ 27.5g(tfl^^<g, ^7l£). ^^^-^7>^^^1- 5g(i:^«?lvll^€. ^i-t"). 

4g(ci^7lS'iV. ^i-i:). C 5g(S^«m-J, ^i^). ^^^1^ 2.5g(c)-olvil^^. 



63-24 




10^^084329 



J9> <^Alofl 4> 



^^^o.t^, €^s.^^ ^^«V^ ^71 s^4its.^Bi 



IL-1 beta^ IL-6^ ^^1 . « ^A^-^^^^l ^'=^^>^ ^^^^AA^l IGF-1^ TGF-p^ 



T-^1:i.H(student T-test)« <^l-§-^M ^^1 ^l^tb ^ ^5l^7j:(p value)o1 O.OS^rf 



03> 4-1) 2:#Afli^ aB<^c3= 



63-25 




10^B84329 



tir<f ^ ^>-§-^>^^. MG-63 S#Aili-a-A> 37*0 ^^(water bath)*^!^-! 

^ 1^^ ^^^m ^ 1300rpm<^lAi 5^:?> t:!"^ ^f^'^-S^ A'A^'^A. € 

^* 10% FBS* DMEM «fl^l«='11 ^^^tb ^ 25cm3 "wfl'^J^-g- ^^«><^ «r<J^>^ 



tf. <a:^^ ^«fl ^ 2^^^ «r<f7m^ ^$^3. 45L7> <^;^^7]1 ^^^dnonolayer) 



«5> 4-2) osteoclast cell) ^ SS^fli (osteoblast cell)^ ^fl"*^ 



<96> 



12^^^ sd;^i ^(tt^-g^^i-^^^. ^7i£)ofl 311-^51 oflBiis* ^"^g^i^^ p>#iAm ^ 



Bl ^ 27fl^ tflsl^Cfemur)* ^^1^"^ AA^Wh FBS a-MEM «fl:^l)S. ^ ^V^l 

^11^^ 5^#Aili wfl^U0.28mM L-<:>>^S^«-<i-2-^<]:<:>l 15% FBS a-MEM 

AA'i^ ^^tb ^ tflsl^^ <a:#^^ (epiphyses)* >ll7lt!: ^ 257llol;^l ^AfiaV^* ol-g-^> 
lOml^l ^^*>^^- 
<97> >S-7lc>flAi ^^tb ^^^i'^'fl lOml^ ii|-#Afl3L AA% ^7K><^ 75cm3 ^r^-^ 

% A% 24Am 37t:, 5% C02 ^ 100% ^i^'^'^A. ^r<^ ^ «fl^l 



47l(cell strainer)^. <^A% ^ €^^b1*V<^ ;*ll7l-SVJi rflsl^^ 5ml7V sl^^ ^ 

^> wfl'^J-g- tifl^UO.28 mM L-o>>^S^«^ 2-5L^3j11o1h^ lOnM ^AVpfl^^o] 15% FBS 



63-26 




84329 



^ 2004/2/17 



7> <a^v n^]^ ^7^^ 37°c, 5% 002 ^ 100% ^ ^fl** ^1 



Br<J=-§- «B^K0.28inM L-<^V^SStiX]: 2-^^^ lOnM ^^ypilBl-^ol 15% FBS a-MEM 

^(trypan blue dye exclusion method)^^ ^13L ^m^^ ^^t!r ^ -^"^-^l ^>-^*>^^- 



lOO 4-3) ^#-1-^ ^Slofl SS^fli^ 



(R-G). -^^Hl 2^ ^qz^-o^ j:^.^^ ^-^(R-A) ^ ^^^1 3^ ^iz^- ^#*oi ^ 

^ S^#(R-P)* ^7] -^AHl 4-1)^ MG-63 S^^i-B-^V ^^^^ 3^?!: 

^ ^ ^71 43£ ^-i^^] ^l^lfe ^^^^ MTT U-^^ ^^m^^. 

^ tfl:^ ^^^^(^^1}-). ^^"B-^ ^m^m A>-g-5l5i ^fe 17-p<^l:ii^2l-^^(estradiol. 
Sigma) ^ 5^il-e|A>?l-el-o1s.(lipopolysaccharide, Sigma)* ^7] MG-63 2:^4S-n-'^> 4^ 
oil ^ ^fli ^'^'^ ^1^1^ "^^^^ SAV^^o.^. ttls^<8l^ ^71^ 2^ 

tfl^ Alii «r^-§- «fl^i» ^^si^v^T^. 4 ^mfe ^13^ ^fl"cj-§- ^^<=>i 

10-4-10-12%^ ^^7> ^>5|t^. ^7l LPSfe lOpg/mlSl :i7>^V^t^. 
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I 




10^H)84329 



^ ^T.}: 2004/2/17 



^ti).. 1>104 ol>a-^ MG-63 S#45L-a-^> 4i» 96 € 2.^ #Bllom(96 well 

flat-bottomed tissue culture plate)<^l lOOM^ ^^tt ^ 10"^ 10"^. lO'S. 



lOM 



10-10 ^ io-l2%o) j^^o g ^el^>JL 72^1 :?> ^-S-^m^. ^-§-'=>l ^ 
ltfrr(3-[4,5-dimethylthiazol-2-yl]-2.5-diphe nyltetrazolium bormide) -g-^(stock 



solut 



o]:i.S^^*/HCl (isopropanol/HCO* ^ ^ ^ ^%*>'=^ ""^^^ ^ 

ol^ul 1A1:?V Tfl^l ELISA El^lCplate reader)^- 570nm<^^^ ^^-^l-^^. 



tflA^fe ^o. j.3i|.^ 1:1-^1^0.14, oJl^es|-rl^ ^Bl^CE^)*^! til«fl^-1fe M-Bi-)^^. n&l 



10-10% ^ 10-12%^ ^^^^ ^^<^]^ 3^^7> ^J-^^^^- ^-^^'^l ^l^1*V7lfe 

R-G5. R-A5 , R-S^ ^ S-S^^ ^^"^^ ^^^^^ ^H(10-io%)o«Ai 



^ 1). 



<104> ^7] ^^^^^ ^ ^^-^1 4€- ^21- ofl>,HBl-rl^ ^1 

e|^<^l M-^^dt-^^. ;^^3E(10-6~10-i2%)<^lA-li #:5l^V^ 31^ 



7> ^ 4- Si^^. 
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^ ^yC^: 2004/2/17 



5> 4-4) ^^^'=>] ^#^1^^ IL-1 beta ^ IL-6 Ir^^*^! ^^1^1^ "^^^ 



)6> ^ 2l'SM]S.<^]'^^ IL-1 beta( inter leukin-1) ^ 



IL 



-6(interleukin-6)^ ^m^^]^ ^^>->^^. aH^^V-J-J 



IL-1 beta^ a^^^fliS^B) ^tilsjo^ 5^«^13L^ ^^'^l^V'?! OPG-L(osteoprotegrin 



ligand)^ ^^^^ ^IS. ^«fl ^^7> ^^^i^CSpelsberg, T.C., et al . , 

MoL Endocrinol, 13 . 819-828. 1999). tt^^A^ . ^7] ^z^- ^#*ol ^-1 
I.-. A>ols.7>oioi IL-1 beta^ ^^^^ ^A^^^ OPG-L^ «^€<=>1 ^A^^ ^1^- 



L07> ^ Ji|2i- ^^^^liofl^i IL-1 beta^ IL-6^ ^S-^^^ 

7^31 ^^*V7] ^^<:^. ^71 ^A]<^1 4-1)^ MG-63 2.§43L-a-A> €^1 

^-B-^ 2:^^#(R-P^)* 4i ^B'^-i- ^^*><=^ 10-4-10-10%^ 

^^eltt 72Am<:>l ^ ELISA % KT-FCR^ IL-1 beta % IL-6^ 



cl08> 



IL-1 beta ^ IL-6^ %^*>7l ELISAfe ELISA 7lH (Titerzyme ELISA kit. 

Assay designs)* ^A ^ 450nmoflA^ 



^ S.^^'?d (standard curve)* A ^l^^V^^. 
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10^^B8432g 



% ^;^>: 2004/2/17 



9> IL-1 beta ^ IL-6^ «nRNA ^^^7] RT-PCR* r^^^ ^^^^ 

^^]^}m. -^^HlAi A]^* 10-8%51 ^Bl^ MG-63 ^^4a-fi-^V ^li^^ 

Bl # RNA» Hel^ i^^CmiZOL method)':>ll ^^1 # RNA 2M* ^^^\^^^ 

^ ^m^^^ DNA» DEPC 12.85;^<^] # RNA 5/^, lOpM 



<g^^^^ ^ — -i- RT-PCR 5.el^ii^(Accupower, Bioneer)* ^\-%r^}S$.'^ - ^"i"^^ 
PCR Al^i^ (Dual-bay Dyadll thermal cycler system, MJ Research)* ^}-%r^^ 95X:<^]^^ 5^, 
95t<^lAi 302:. 60t:<^lAi 60^, 72X:o\]^^^ 60^* 1 ^H^^ * 35 Ayo]^^ -^^m^xq- 
tfl3:5o.s.fe GAPDH* AV-g-^V^rV. PCR 4 €-^7l(gell documentation 



system)* ^^^^ *^ ^-B^■^fl^t:^. ^7] 



:ui> IL-1 beta^l €^ ^e|-oH(Ai«i^:^ 1) 
-ii2> 5'-AGG CAC AAC AGG CIG CTC TG-3' 



n3> IL-1 beta^ <a:Bl^:i^ H2l-<^H(Ai^^^ 2) 



<ii4> 5'-TGG ACC AGA CAT CAC CAA GC-3' 



<ii5> IL-6S1 ^el-oH(Ai^^J: 3) 
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■6> 5'-AGC GCC TTC GGT CCA GTT GC-3' 

L7> iL-6^ ^El^>i Hel-^^lT^C^'l*!^^ 4) 

18> 5' -ACT CAT CTG CAC AGC TCT GG-3' 



19> ELISA 'tAl'^l 1^ ^Bl^(R-G^). ^^]^] 2^ ^ ^^^n 

i^^5-<^1 m IL-1 beta ^ IL-6^ ^h1» ^^l^fe 
IL-1 beta^ ^^1^^ ^ ^^^^ ^^sl^ ^-^ R-P^<=>1 -^^t!: 



el^(S-S*) ^ <^l^Hs)-iil* ^^Bl^<^ ^5E<='l1^i£ IL-1 beta^ ^^1* -^^l^} 

^ 3:5zl.» 7>^1^ 9X^^ ^. ^^1. R-P^^ ^^"'^'"^ ^"^^ 



IL 



-1 beta(60pg/ml)» ^^l^V^ ^-^S. ^Bfl^t^Ci 2a). 



=i2i> ^til ^;^]^^ 2^ ^S^a 10-^^ ^^^^^ ^^1*^1 1^ 



R-G 



IL-6(110pg/m 



^m^l-i:!^ ^^ej^oil tiltll ^r} ^£0)1 IL-6^ ^^1«>^ Ir^^'^'l ^"^^ 4^ ^ 



(S. 2b) . 
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52> KT-PCR ^7] ELISA ^^^^ IL-1 beta^ m ^^1 a^q-fe 



s^x:!^ ^S15(E -^A>^ ^HS. M-BUdti^. tfl^ ^^^^ ^B1^(S-S^)51 ^^^]^ 

IL-1 beta ^^1^<=>1 ^^1*^. fHl^H^l-t:!^ ^2^^ 

:^ og uI-eV)* o.T^ . S-S^oll ^1^^^ MA -^-^tb ^-^S. vj-Ej-^dc^-Ci 3). 



i23> xTj-el-A-l, ^ 2)4 4^##ol IL-1 beta ^ ^^1«H 



'S: Si^^^, Htb, ^'^^•^'l ^1^^ 



:124> 4-5) 5214 ^t-l-ol ^#43^0^ iGF-l ^ T(2f-P^ n]^]^ 



<12S> ^ ^^s] 51)4 -f'^l-ol IGF-l (Insulin like Growth Factor-1) ^ TGF-p 



(transforming growth factor-beta)^ #^^^^1^ <=^^» ^^>^V^4. 



^ -^^ 



^<^^^ ^^^«a^>^ IGF-13I)- TGF-pfe 4^1 (replication)* ^V^^l?'!^ 1 

^^M]S.^ ;^fl3tA>^(apotopsis)^ "^^^ 'rcF-p7> ^7V^«m 
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1999) . 



^4^*1-711 €^(Spelsberg, T.C. et al., /. Mol. Endocrinol, 13, 819-828. 



*>7l ^^\^, A ^1^* ^AHl 4-4)5]- ^<StV MG-63 ^^4i-^A> 4^ 

cil ^^el^ol ELISA ^ KT-ra^ -^^l^H 1(2^-1^ 1^"^^ ^^1^ ^ ^^^^ ^^^V^^. 
IGF-1^ TX3f-p2l ^m^Sfe tflS5-<^l ^tfl^oi %^ M-Ej-ifl^th 
27> ELISA ELISA ^^BCQuantikine. R&D system)* ^\^^\<^ ^^^^^^ 7^^^ H 

S.S.#<^1 ^ ^ -gAHl 4-4)SiV ^-at!: ^^^-e-S. ^^^\^ ^ 

^*>^Ti|.. RT-PCR^ ^71 ^Alc^l 4-4)^ ^Al^V^O.,:.^. ^7}c^\ 



128> TGF-P ^ -^^i (^i "S^^ 5) 

129> 5'-CGC CCT GTT CGC TCT GGG TAT-3' 
130 TGF-p ^ ^B]>a^ 6) 
:i3i> 5'-AGG AGG TCC GCA TGC TCA CAG-3' 



ci32> lGF-1^ €^ 5.s1-<^H(Ai*i^^ 7) 

<i33> 5'-ATG CTC TTC AGT TCG TGT GT-3' 

<134> lGF-1^ tt^-^i^i i5.2l-<^l^('H*S^^ 8) 

<135> 5'-AGC TGA CTT GGC AGG CTT GT-3' 
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5> ELISA ^2:^^! feTfl M-B^^^. 



10-te ^4- IGF-1^ <^^.HBl-t:1^ ^H15(E 7V^ ^711 M-B^ 



37> IGF-p^^^ z^- 10-4-10-10% ^^S. ^eltb ■S'S^VtA 



138> n^B^Ai, >^71 oil^Bel-t:!^ ^1^15^ ^^^^7} ^^}^^^ IGF-1 ^ TGF-p^ lr«Hl 

T^l^l^ 2^=1-^:^ <^^<:»1 ^711 M-Bfii^-^T^, ^ ^1B1^(R-G, R-A ^ R-P*) 



:i39> 10-8%^ ^12^^ Ail5LS.^Bl RNA» ^^^^ RT-PCR 

Bsl-t:!^ ^e|5(E ^)ofl «l«fl ^^Hl 1^ 5-(R-G$) ^ ^^Hl 3^1 ^ 
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S. ^^^r^iS. 5) . 



«> ti^-EV^i. ^ -^i^o, ^t.^^ IGF-1 ^ TXa^-P^ ^^*>^ s:47> 



4i> 4-6) ■f'##<^l -il:^^^ ^M"^ ^1^1^ 



i42> oqz^- ^.##31 ^Bl7V >a:^^4i(N0: nitric oxide)^! ^1^1^ S>^>*>^^. ^ 

7l m^-^^^ 7fl^^( resorption), ^, ^ 2:^*1-^ n ^-^^ ^"S: 

^;*im^:31 M€ «V ^t^CRalston S. H. et al., Endocrinology, 135, 
330-336. 1994; Vant Hof R. J. et al.. ImrnmoL, 103 , 255- 261, 2001). 

:143> ^^7> A>^^^^ ^S^^^l T^l:^!^ 2:^^71 ^>^^4. ^ 

^ -ttsl-^:^ ^5^^ s:^^ ecNOS (endothelial nitric oxide synthase)^ 
*>^4. ecNOS^ tfls^ofl tfl^ >a-tfl^^ %^ M-Hi-xfl^T:!-. 

<144> ^A]<m 4-4)s+ ^-atb IJ-'S-^^ ^ 10-4~10-12%5^ MG-63 S^^^E- 



-B->^> ^el^V ^ ELISA ^^A^ ^>^4^^ '^cf-^ ^^^V^^^. 10-8% ^ 
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^^eltb ^7] ^^1*^1 4-4)^ * RNA* ^"i" RT-PCR 



=5> ecNOS^ €^ =e?-<>H('«-i^^^ 9) 

i6> 5'-AAG COG CAT ACG CAC CCA GAG-3' 

17> ecNOS^ <?]:£l-^aii He|-«^H C'*'! ^^^Si 10) 

48> 5'-TGG GGT ACC GCT GCT GGG AGG-3' 



49> ELISA ^4. A ^-m* 10-4%^ 3L^^ ^-f ^i^"^ ^lBl^(S-S^)^ 

A>^:S4.^ ^S^^^<=>1 7>^ 10-6%~10-">%^ :^Bltb ^"^ 

A^A^^o] ^^^^^ A 10-10- 10-12% ^1 



^-H^-^t^. 6) . 



■ 

:i50> SE^. RT-PCR ^^af. ecNOS^ R-P^'^l 7}^^ ^-^S. ^^^^{^ 7). 

ecNOS^ %^m:ir #^^V^. 7>^1^ ^£^1^^^ -^^l 
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-iAHl 4-2)<11>^i ^ "^^^r^ (co-culture)^>^^. 24€ 

(multiwellTM 24well. Becton Dickinson)^ ^^^^^ ^^Hl ^ €<^1 >1.5>105>4 

^ <:^7lofl ^ €^ l>1037fl7V 5]^^ ^^^>^^. -^^l ^^#^^^> 

-1 M-CSF 50ng/ml» A ^1^^ ^^*V«^ S-^^V i^r<J=*V^^. ^^1 aI^^ ^a1<^1 



^ S>ai-(R-P^)^ 10-4. 10-6. 10-8. 10-10 ^ io-l2%7> Sl£^ ^^^<=^ 



TRAP( tartrate- 



tifl*3=^l ^S.^ ^ 

^^^}'^tJ^. TRAP ^ «^A)-7>^^tj]J:^ (Acid Phosphatase kit. 

Sigma)* A}-g-^>c^ ^x.]^^o,lA-l TRAP^Hl ^^^^^ ^^^^ 4^^^ ^V^^^V^^. 



711 ^H^>*^. ^^M-. A ^1^* 10-4% ^ 10-^%^ ^^^^ ^^^^^ "^-^ ^i^-i(S-S 
^^^5<^1 -i^Hl 1^ ^^^(R-G^) ^ 3^ ^^-1- ^#1-* 
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^^]^o] ^0.5. t+Bf)^t:f. 10-8%~10-12%S1 T^^iS. ^-^ ^ ^ 



8) . 



^^ll^Vfe 7>:^l3l ^ ^ 9X^^- 



l56> <^A]<ij) 5> 



L57> -^JS^I TflC/g Wvol 



158> 



T3 <a 



^1^. ^^^1:, "t^ ^ 



ja^]^^ ^iS-tl Dpd(Deoxypyridinoline) ^ Ca(Calcium) 



^^^:?>^ til^ife >r^i5iH T-^l>iH(student-T test)# ol-8-«V«=«^ ^^tt ^ ^5|^^(p 



value) 0.05:^.1^ zj-^ 



<159> 5-1) ^^^-i-^ 'd^^ 
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w> n^^] 230~250g^ (Spr ague-Daw ley)* 

:^oj^H ^>-§-^>^4. 23A1C. ^£ 40-60% ^ ^•3-^71 12Am 

70% ^^^^ ^l^^V^^. 

sj^S^^* ^ 2~3cin ^711^ \i4:^7> ^^1^>^ ^ 4^* 1.5 

7>^^#(sham operation)^ a1^*>^c|-. 1^-^^^ ^^711: 7}^. 



:162> 5-2) AlS- ^ 



:163> :=§^^(\i:^til^#^). ^2:^ K^V^ - ^^^>^. 
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'4> IS 11 







tJiM 1(7^^ ■T^-e^) 


Iml/day, ^t^-^-^^ 


42:^ 2(\+i ^^-^^ 


Iml/day, ^Y-^^ 


£ * 


Ipg/kg/day, ^^J- t4| 




0.556g/kg/day, 


R-A^ 


0.556g/kg/day, ^t^-^^I 


R-P^ 


0.556g/kg/day, ^t^-¥<=H 


s-s* 


0.556g/kg/day. 



■65> 5-3) ^ 



:^Ei *>7i 'i^<^ I'g ^7i^^ n^^}'^^' 



167> i«a #7>-i:=(^^ ^1^ - 2:7] ^1^)/^^ <^a'=r>aOO 

:168> 151).. Tdd[.:^#^# ^1^^ ^ ^^1^ ^V^'l^V ^^"^^ 

^1^^ ^ ^^1^ ^V^l* ^^"^^ "^"^^ ^^^^ ^ " 

O^tb tfl^^ 2<^l>Hfe #7>* ^#^>^1 ^ 

ft 
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^os. ^^^t^iS. 10 ^ a 2). olfe ^^7V ^4- ^1^ ^ '=^1^ 



69> [S. 21 



\ tHa:^ ^'glf-J 



R-G* 



R-A5 



R-P* 



s-s* 



231.4:a2.303l) 



242.1:a7.520 



236 d8. 5147 



238.8^.6.742 



241.2:ff.l59 



244.3:6.355 



243.2 A2.903 



245.6d9.341 



294.2d21.869 



280.8:fl4.336 



335.6:S4.112 



306.9dil.662 



319.6d23.697 



307.2d25.772 



322.1^.9.548 



g/day. 



0. 9968 dD. 1*2) 



0.6142d9.2 



1.5809dS.2 



l.OO95d0.1* 



1.0428 dD.r 



1.1952d9.1 



1.0158d0.1* 



1.2142 dB.2 



170> 1) sg^^da^^^V* ^'^]^. 

i7i>2) *: p<0. 05^11 >H -n-^^ ^V<^l7V 9X-%-, 



•172> 5-4) ^#1:^ ^^"^ ^"3- ^ Dpd ^S.^ 



<173> ^-^Irfil ^ Dpd(Deoxypyridinoline)^ ^S. ^sl-* ^^^^i^. ^ 

71 Dpdfe x.fl^^:i(matrix)ifl<='11^i 5L:^>^^(crosslink)^ ^^^^-^S.^ ^U^ ^> 
#(Type I collagen chain)^ <LV^^^l?lfe *H(Seyedin SM. et al.. ^Tt/rr. Qc;/.^. 
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CellBiol. 2 , 914-919, 1990; Delmas PD. Biochemical markers for the assessment of bone 
turnover. In Riggs BL. MeltonLJ. Osteoporosis; Publisheres. 319-333. 1995). ^xJ-SAflio,] 
Bfi|^ tiflE^>i7V ^tflsj^ Dpd^ ^^^S. «fl#€T=l-(Eastell R. et al.. /. 

Bone Miner. Res. 12 . 59-65. 1997). Dpd^ ^7>7V ^^-^H^ 

c^y% ^1^*>^ ^-^^^ 7\A3. S\Ti]%t\ (Riggs BL.. West. J. Med. 154 . 63-77. 

1991; Hesley RP. et al.. Osteoporosis int. 8, 159-164, 1998). 

^AHl 5-2)31 ^^*>^^. ^(12^^. 0^4)^ 

2^ ^A^^ ^>^^ ^ ^^^V^ ^-^ 1.7-1. 8m£» ^flm*>S^i=1-. 

9¥^ ^1^* ^^^t!: ^ ^(22^^, ^% 10^^)<=>11 4tB ^i^-^-^ ^fl^* -^^1 
§|o^ ^el^ ^ =T^-^^5I^. 

L75> >a-7l ^ Dpd *^-Dpd ^d-^l^V Dpd ^:S.(Pyrilinks-D. 



Quidel Corporation. USA)» ol-§-*M ^^^^^ (competitive enzyme 

immunoassay)^ ^^^>^^. ^, ^><^1SS.b1-o1b1 ^S.^ ^(microtiter strip well)<^l % 
-Dpd S^^l?'!^ Ppd^ Dpd7V ^^S^XDpd-alkaline phosphatease 

conjugate)7> ^^S^^S. «J-|-^>£^ ^ ^ «^7H1 7^5. p-qH^3fil^ i>.4c>lH 
(p-Nitrophenyl phosphate. pNPP)« ^7\^\^ ^^^m ^ 405nm«^A-l ^^t!: 
Dpd 
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^«?V ^^7> ^^x:^. ^ ^"^^ :^^ofl^ ifl Dpd o 



^ -gl 



^i^Am 10^^)-fl^ ^ ^<=>1 ^^1. R-G* ^ ^<^*(E ^ 

oflfe Dpd ^:£7V ^^^VTll ^^*>^ ^i-s- 12). 

77> n^-el-A^, ^ ^^fil 5i|z^- Dpd ^7V1: 7Mji ^ ^ 



i78> 5-5) 31 zl- ^#1-^ Dpd ^7> ^/^ll^ 



i79> ^7] -gAi*^! 5-4)^ ^^4* A -^m* 9^ ^^y: ^"^^^^ ^ I^Pd iJ:^ ^V7l ^ 

<H1 ^^^}^^. ADpd ^^01^ Dpd ^£7} ^^l^H. ^<f'^^<=>l^ Dpd 



^s.7> ^7>^s^^^ ^^m^^i-. 



a80> ADpd=^ 7l]ii ADpd^ 
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32> ADpd?]t^ ^^-iV^ ^ ^^^-^ ""^^^ "^"^ ^''^ ^'^ 

m #^^^<^1 ^^^^^^ ^ ^J^^^^l ^ ^^"^^ 

dfl^-Esj-t:!^ ^«^^^ Dpd ^dt^^ lOOftS. «>5l* ^ R-G^^ ^-^ 60%, 
S-S*^ 14.5%, R-PS^ ^-^ 1.2% ^ R-A^^ 0-7% ^J"^^^ ^^^^i^ 



13) 



:i83> atb, ^ ^^^^^ ^#1:^ ^^*>7l ^^^-^ #tl-^#<=>l tfl^^ 

2(\id[.^#^)^ Dpd «^^<^1 tfl^ ^ ^#1-* Dpd "^c^* «>7] ^cll ^ 



<184> 5q z)- 2:^=( A Dpdt{j^52- A Dpd^-^ 5) / A Dpdtfl2:-52 

<185> ^7] ADpdtll^i-a: tflS^ 2^ :f-o^ ^ Dpd Dpd :^>» 
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.86> ADpdLg^s^ A ^IS-* ^'^ ^ Dpd Ppd ^V* ^ 



^o] Ji^ol -f^*VT=l-Jl ^-^^ ^ $X^: p=0.05ofl^^ <^>i^«} ^1 



:189> 5-6) 51) zi- ^##51 ^^oil ^ ^S.^ ^3}- 



1-^ ^#<^ ^ ^^i^im ^^-q^(ocpc^)# <>i-8-*M ^^^^ 

€^a. p. Riley, Chiaica Acta, 21, 317-323, 1959). -M^^l"^ ^7] 

» ^ 'iAl<:4l<:.flA^^ ^^^^5. 0.88mol/l JE.i:.<^M-^<^>^ ^^^(pH 11.0) 

^ 4^^].^o.T3^, ^At[A]Q^:c> QCFC 0 . ImTOO 1 / 1 ^l" S-^qicB^i::^ llmmol/l^ ^>-^*l-5^^. 
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1^- -s 



) ^ tfl 



^<^fe ^S7> ^^*>7ll ^7l-*m ^-^S. uj-Bl-l^tKS 15 ^ S3). 



192> IS. 31 



312]- ^#s-isj -S^ofl ttl-& ^3E.^ 






0^ 1 


1^ 


10^ 




10. 333 dD. 10031^ 


lO.OldB.1391 


11. 386 dB. 571 




10.064dB.0678 


9. 322 dO. 177 


10. 94 dB. 853 




io.2de.ion 


9. 188 dO. 222 


9.65d0.677 




10. 217^9.1211 


8. 48 dQ. 344 


17. 96 da. 334 


R-G 


9, 892 dD. 0753 


8. 656 d0. 389 


16. 386 df). 743 


R-A 


10 de. 1106 


8. 12 dO. 384 


13.463:fl.210 


R-P 


9. 967 d0. 1003 


8.11d0.339 


14. 125 dB. 872 


s-s 


10. 483 dO. 3619 


8.6dQ.219 


11. 233 da. 1938 



cl93> 1) 3g g -t^ 7:> 



<194> 5-7) ^ 



—1 o a 
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^^>^^. ^71 ^^#(trabecular bone)^ StflA} ^-g-o] 7>^ %«^*>7l] ^^o^q.^ ^^a^ , 

J:3ii-o)] ^ # 2h-§-o1 7V^ HB^eTfl ^-g-^V^ ^^^'l^. 

» ^ ^c^Faugere MC. et al., American Physiological Society. E35r-E38, 1986). 

^ zl- ^^^^ ^^5^ ^ #I^V<=i 10% ^S-^^ -^"-^'=11 ^^«V^^ 



70% ^is*<=>llAi 100% <^Hm<=ll «=>m^ ^5^1^ ^^^^ ^ ;^>^^-^s. ^^^V^ 



<=>fl-^Aj (Hematoxyline eosin. H&E) ^n]^(Olympus BH-2)^ % 

197> #2l-S.<^l= T^^l^ ^Hel-CPolaroid digital camera)^ ^^^1 ^ (Olympus 



IX 



<^>a-^-^Al:ii^(Optiinas ver 6.2, Media Cybernetics. Inc.)^ A>-g-*M ^^*V^^- 

^^1^ #>^^B1*H ^^^^^ ^^1 ^^-=^1^-1 :^V^1*>^ 'S^* %S. 



63-47 




84329 



^ <Q:^: 2004/2/17 



:a-Ji^£7> 31-711 M-^v^ ^:^1^^7V ^ 

t:l-(£ 16a ^ £ 16b). ^^^^ ^^^1^ ^ "^^^ ^#1-(R-A^ 

R-P^) ^«^^<=fl^-l "^^^^ i-l-Hl-)iit|-(£ 17a ^ 5. 17b). 



^til >lli^ -tb^^^ ^ ^^1 7V:^1^ 

^^t^. ^m^i :a-^Ai7iui SSI ^£ ^^i^>^ s-as^ 
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73^7] '^^I'S' 7>;<.l^ s\2^iSophorae Fructus) ^ 



21 



^^^i, -^71 78>d7l ^i^ol ^rl-^^. ^->B1^.^^ ^-i*^. ^^^^ ^ 

^ # ^%(Paget' s disease of bone)# i^^fe ^ i^^H^ 



^<>i^ 5- ^"^^I'H ^'^J'^ -^^-^S. % 



[^^% 31 



l^^^J- 41 



^ijzl- ^-i^ 3«fl~20«fl^ 1-^ ^z^- ^^<^1 :^7>*>J1 lAm~6Al^> ^-J: 7> 



51 



A^^M $i-<HAi. 3^^* ^ ^t'^'^l oV-ae^oV;^l ^B^v+oV;^m 0.01- 

l%(v/v)^ ^7Vtb ^ 4~24a1:l> «J-§-^l7l^ ^^1* ^7>S. >l1l-^^ 
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61 



;^16-^<^1 Sl<H^i, ^71 78id7l :g^ol ^rf^^. A^. ^^\^^^^ ^^^^ 
f-*^, § 'Ssl-f' ^ ^ ^^(Paget's disease of bone)^ i^^V^ e 



I^^*^ 91 
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101 



m^^"^ ^« 30 - 50^^. n^^Q:^ 3o~5o^^%. 

^l-gp^-- 1-10^^, -fr^«-^7H-^«(j# 0.1-2^^%. ^^V^^^^ 0.1~2^^%, 

0.1~2^^%. 0.1~2^^%. C 0.1-2^^. 

ols. 0.1-2^^. S.:£>J*1^#1:^^ 0.1-2^^, o>^B^-;«il(Amylase) . HS^fl 6>;*ll (Protease) , 
€»5l-^l(Cellulase), 5^<:.HKLipase) ^ ^^^}^] S^i 0.1-2^^, D3 ^ 

^ 0.1-0.3^^% ^ ^^^]<>>€^ Ti>:n.vil# 0.1~2^^%S. o]^o]^ ^<a^ ^^^S. ^ 



• o s 



111 

-f-^, ^ 4^1^ # ^^(Paget's disease of bone)* S.^^}^ # tqijA>A^ ^ 

^o]^ ^ ^^^^ ^'S* ^^-^ 

121 
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^ ^T-V: 2004/2/17 



63-53 
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l£ 11] 
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<11Q> REXGENE BIOTECH CO. ,LTD <120> 



Comprising Extract Of Sophorae Fructus <160> 10 <170> Kopatentin 1.71 <210> 



Composition For Preventing And Treating Of Climacteric Symptom 

1 <211> 20 <212> 



DNA <213> 



Artificial Sequence <220> <223> 

DNA <213> 



20 <210> 2 <211> 20 <212> 

tggaccagac atcaccaagc 

DNA <213> Artificial Sequence <220> <223> 

20 <210> 4 <211> 20 <212> DNA <213> 
actcatctgc acagctctgg 

DNA <213> Artificial Sequence <220> <223> 

21 <210> 6 <211> 21 <212> DNA <213> 
aggaggtccg catgctcaca g 

DNA <213> Artificial Sequence <220> <223> 

20 <210> 8 <211> 20 <212> DNA <213> 



1 aggcacaaca ggctgctctg 

primer <400> 



primer <400> 

Artificial Sequence <220> <223> 

20 <210> 



3 <211> 20 <212> 



primer <400> 

Artificial Sequence <220> <223> 



3 agcgccttcg gtccagttgc 

primer <400> 



4 



20 <210> 5 <211> 21 <212> 



primer <400> 5 cgccctgttc gctctgggta t 

Artificial Sequence <220> <223> primer <400> 6 

21 <210> 7 <211> 20 <212> 
primer <400> 7 atgctcttca gttcgtgtgt 
Artificial Sequence <220> <223> primer <400> 8 
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, 20 <210> 9 <211> 21 <212> 
agctgacttg gcaggcttgt 

DNA <213> Artificial Sequence <220> <223> primer <400> 9 aagccgcata cgcacccaga g 

21 <210> 10 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 10 

. ^ 21 
tggggtaccg ctgctgggag g 
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